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* 

This Office Action is in response to the RCE filed December 24, 2002. 

Claims 43 and 48, which depend on independent claim 36, are rejected under 
35 U.S.C. §112, first paragraph, because the specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the invention. 

Specifically, independent claim 36 recites, among other things, a first 
semiconductor film comprising crystalline silicon formed over the substrate and a 
second semiconductor film comprising amorphous silicon formed over the substrate. 
This corresponds to Fig. 5B, which illustrates a first semiconductor film 503 comprising 
crystalline silicon and a second semiconductor film 504 comprising amorphous silicon 
formed over a substrate. 

However, dependent claims 43 and 48, which recite that one (daim 43) or both 
(claim 48) of independent claim 36's crystalline and amorphous films further comprise 
a metal selected from the group consisting of nickel, iron, cobalt and platinum, are not 
enabled by the specification, which discloses that the Fig. 5 embodiment, the only 
embodiment commensurate in scope with independent claim 36's recitation of a 
crystalline film and an amorphous film, is formed without using a catalytic element 
such as nickel (see the specification at page 12, line 20, through page 13, line 17). 

Claims 43 and 48, which depend on independent claim 36, are thus rejected 
under 35 U.S.C. §112, first paragraph, because the specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, 
to make and use the invention. 

Claims 1, 2, 4, 5, 10, 11, 30, 31, 33, 34, 39-42, 44-47, 49 and 50 are rejected 
under 35 U.S.C. §1 03(a) as being unpatentable over Zhang et al. (United States 



2 



• i 

PTO Serial No. 09/262,657 Paper 27 

Patent 5,614,733 cited in the Information Disclosure Statement filed April 23, 2001, 
hereinafter Zhang et al. 733) together with Saraswat et al. (United States Patent 
5,250,818, already of record). 

With respect to independent claim 1, Zhang et al. 733 disclose a semiconductor 
device (see the entire patent, including the Fig. 5 embodiment, for example) 
comprising: a substrate 21 ; a first thin film transistor having a first active layer 26a 
comprising silicon (Si) formed over said substrate; and a second thin film transistor 
having a second active layer 26b comprising silicon formed over said substrate 
wherein said second active layer is not intentionally added with germanium. 

Zhang et al. 733's semiconductor device is an active-matrix circuit. The first 
thin film transistor having a first active layer 26a is part of a peripheral driver circuit and 
the second thin film transistor having a second active layer 26b is part of the matrix 
region. 

The difference between Zhang et al. 733's semiconductor device and claim 1 's 
semiconductor device is Zhang et al. 733's first thin film transistor's active layer 
comprises silicon while claim 1's first thin film transistor's active layer comprises 
Sii- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sh- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. 733*s 
first thin film transistor's active layer 26a of Sii- x Ge x where 0<X<1 instead of silicon, in 
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order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 1 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. 733 together with Saraswat et al. 

With respect to independent claim 2, Zhang et al. 733 disclose a semiconductor 
device (see the entire patent, including the Fig. 5 embodiment, for example) 
comprising: a substrate 21 ; a first thin film transistor having a first active layer 26a 
comprising silicon (Si) formed over said substrate; and a second thin film transistor 
having a second active layer 26b comprising silicon formed over said substrate, 
wherein said second active layer contains no germanium, wherein said first thin film 
transistor constitutes a CMOS circuit. 

Zhang et al. 733's semiconductor device is an active-matrix circuit. The first 
thin film transistor having a first active layer 26a is part of a peripheral driver circuit and 
the second thin film transistor having a second active layer 26b is part of the matrix 
region. 

The difference between Zhang et al. 733's semiconductor device and claim 2's 
semiconductor device is Zhang et al. 733's first thin film transistor's active layer 
comprises silicon while claim 2's first thin film transistor's active layer comprises 
Sii- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Si-|. x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1 , lines 20-58, and column 2, lines 
19-43). 
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It would have been obvious to one skilled in this art to form Zhang et al. '733's 
first thin film transistor's active layer 26a of Sii- x Ge x where 0<X<1 instead of silicon, in 
order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 2 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '733 together with Saraswat et al. 

With respect to dependent claims 4 and 5, Saraswat et al's Sii- x Ge x is 
polycrystalline silicon germanium (see Saraswat et al's Abstract, for example) and 
Zhang et al. 733's silicon 26b is polysilicon. 

Claims 4 and 5 are thus rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Zhang et al. 733 together with Saraswat et al. 

With respect to dependent claims 10 and 11, Zhang et al. 733's first active layer 
26a further includes nickel at a concentration of 1x10 15 to 1x1 0 1 6 atoms/cm 3 (see 
column 9, lines 64-66). 

Claims 10 and 11 are thus rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Zhang et al. 733 together with Saraswat et al. 

With respect to independent claim 30, Zhang et al. 733 disclose a 
semiconductor device having an active matrix display device (see the entire patent, 
particularly the Fig. 3 disclosure and the Fig. 5 embodiment thereof, for example), said 
display device comprising: a substrate 21 having an insulating surface; a plurality of 
pixel electrodes arranged in a matrix formed over said substrate; a plurality of first thin 
film transistors for switching said pixel electrodes and formed over said substrate; a 
driver circuit formed over said substrate for driving said plurality of first thin film 
transistors, said driver circuit comprising at least one second thin film transistor; each 
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"of said first thin film transistors and said second thin film transistor comprising: a 
semiconductor film 23 comprising silicon and including at least one channel region; a 
gate insulating film 27 adjacent to said channel region; and a gate electrode 28 
adjacent to said gate insulating film. 

The difference between Zhang et al. 733's semiconductor device and claim 
30's semiconductor device is claim 30 recites: "wherein the semiconductor film of said 
second thin film transistor contains germanium and the semiconductor film of the first 
thin film transistors is not intentionally added with germanium and a concentration of 
germanium in the semiconductor film of the second thin film transistor is higher than a 
concentration of germanium in the semiconductor film of the first thin film transistor 
(i.e., the difference is that the semiconductor film of Zhang et al. 733's and claim 30's 
driver circuit transistors comprise silicon (Si) and Sii- x Ge x where 0<X<1, 
respectively)^ 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. 733's 
driver/second thin film transistors' active layer 26a of Sii- x Ge x where 0<X<1 instead of 



lof *, J e a PP! lcan . te a'tegaton: The open ended nature of the claim allows for the possibility 
^n*o«,OTf 1 ,um I s part of PO'ycrystalline silicon germanium film," is somewhat misleading and 
contrary to the specification. Specifically, it is not merely a "possibility" that the germanium is part 
?n 0 5lto?PJ y S?fi line s,l,con Sermanium film; it is, to use the specification's own word, a 
Q?2S^n^ a i^ Q 9em ? an,u IT !f pa £ °f ? e Po'ycrystalline silicon germanium film, as the 
Sn^nHi^nf 8 aea L ^roushout, particularly at page 6, lines 26-29: -At this time, although the 
adding conditions may be appropriately determined by the practitioner, there is a necessity of 
adding germanium to fulfill a composition nf Ri^^jn^r^ ■ (emphasis added). 
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silicon, in order to improve the driver circuit transistors' electrical characteristics, as 
taught by Saraswat et al. 

Claim 30 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. 733 together with Saraswat et al. 

With respect to dependent claim 31, the semiconductor film 26b of said plurality 
of Zhang et al. 733's first thin film transistors is not added with germanium while the 
semiconductor film 26a of Zhang et al. 733's driver/second thin film transistor is added 
with germanium (as per Saraswat et al's teaching, as explained above in the 
discussion of independent claim 30). 

Claim 31 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. 733 together with Saraswat et al. 

With respect to independent claim 33, Zhang et al. 733 disclose a 
semiconductor device (see the entire patent, including the Fig. 5 embodiment, for 
example) comprising: a substrate 21 having an insulating surface; a first thin film 
transistor formed over said substrate, said first thin film transistor comprising: a first 
semiconductor film 26a comprising crystalline silicon formed over said substrate and 
having a channel region; a first insulating film 27 adjacent to said first semiconductor 
film; and a first gate electrode 28(a or b) adjacent to said first gate insulating film; a 
second thin film transistor formed over said substrate, said second thin film transistor 
comprising: a second semiconductor film 26b comprising crystalline silicon formed 
over said substrate and having a channel region; a second gate insulating film 27 
adjacent to said second semiconductor film; and a second gate electrode 28c adjacent 
to said second gate insulating film. 

Zhang et al. 733's semiconductor device is an active-matrix circuit. The first 
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thin film transistor having a first active layer 26a is part of a peripheral driver circuit and 
the second thin film transistor having a second active layer 26b is part of the matrix 
region. 

The difference between Zhang et al. 733's semiconductor device and claim 
33's semiconductor device is claim 33 recites: "wherein said first semiconductor film 
contains germanium at a higher concentration than said second semiconductor film 
and the second semiconductor film is not intentionally added with germanium" (i.e., the 
difference is Zhang et al. 733's first thin film transistor's active layer 26a comprises 
silicon while claim 33's first thin film transistor's active layer comprises Sii- x Ge x where 
0<X<1). 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. 733's 
first thin film transistor's active layer 26a of Sii- x Ge x where 0<X<1 instead of silicon, in 

order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 33 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. 733 together with Saraswat et al. 

With respect to dependent claim 34, Zhang et al. 733's first semiconductor film 
26a is added with germanium (as per Saraswat et al's teaching, as explained above in 
the discussion of independent claim 33) while Zhang et al's second semiconductor 
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film 26b is not intentionally added with germanium. 

Claim 34 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. 733 together with Saraswat et al. 

With respect to dependent claims 39-42, Zhang et al. 733's first active layer 26a 
further comprises nickel (see column 9, lines 64-66). 

Claims 39-42 are thus rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Zhang et al. 733 together with Saraswat et al. 

With respect to dependent claims 44-47, each of Zhang et al. 733's first and 
second active layers 26a and 26b further comprises nickel (see the Fig. 2 
embodiment). 

Claims 44-47 are thus rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Zhang et al. 733 together with Saraswat et al. 

With respect to independent claim 49, Zhang et al. 733 disclose a 
semiconductor device (see the entire patent, including the Fig. 5 embodiment, for 
example) comprising: a substrate 21; an underlying layer 22 formed over the 
substrate; a first thin film transistor having a first active layer 26a comprising silicon (Si) 
formed over said underlying layer; and a second thin film transistor having a second 
active layer 26b comprising silicon formed over said underlying layer wherein said 
second active layer is not intentionally doped with germanium. 

Zhang et al. 733's semiconductor device is an active-matrix circuit. The first 
thin film transistor having a first active layer 26a is part of a peripheral driver circuit and 
the second thin film transistor having a second active layer 26b is part of the matrix 
region. 

The difference between Zhang et al. 733's semiconductor device and claim 
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'49's semiconductor device is Zhang et al. 733's first thin film transistor's active layer 
26a comprises silicon while claim 49's first thin film transistor's active layer comprises 
Sii- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1 , lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. 733's 
first thin film transistor's active layer 26a of Sii- x Ge x where OcX<1 instead of silicon, in 
order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 49 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. 733 together with Saraswat et al. 

With respect to dependent claim 50, Zhang et al. 733's underlying film 22 is 
silicon oxide (see column 9, lines 55-60). 

Claim 50 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. 733 together with Saraswat et al. 

Claims 1, 2, 7, 8, 30, 31, 36, 37, 49 and 50 are rejected under 35 U.S.C. 
§1 03(a) as being unpatentable over Zhang et al. (United States Patent 5,648,277 cited 
in the Information Disclosure Statement filed March 4, 1999, hereinafter Zhang et al. 
'277) together with Saraswat et al. (United States Patent 5,250,818, already of record). 

With respect to independent claim 1 , Zhang et al. '277 disclose a semiconductor 
device (see the entire patent, particularly the Fig. 6 disclosure) comprising: a substrate 
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1201; a first thin film transistor 1232 (or 1233) having a first active layer 1203 
comprising silicon (Si) formed over said substrate; and a second thin film transistor 
1234 having a second active layer 1204 comprising silicon formed over said substrate 
wherein said second active layer is not intentionally added with germanium. 

Zhang et al. '277's semiconductor device is an active-matrix circuit. The first 
thin film transistor 1232 (or 1233) having a first active layer 1203 is part of a peripheral 
driver circuit and the second thin film transistor 1234 having a second active layer 
1204 is part of the active matrix region (see column 14, lines 61-65, for example). 

The difference between Zhang et al. '277's semiconductor device and claim 1 's 
semiconductor device is Zhang et al. '277's first thin film transistor's active layer 1203 
comprises silicon while claim 1's first thin film transistor's active layer comprises 
Sii- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Si-|. x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and column 2, lines 
19-43). 

it would have been obvious to one skilled in this art to form Zhang et al. '277's 
first thin film transistor's active layer 1203 of Sii- x Ge x where 0<X<1 instead of silicon, 
in order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 1 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '277 together with Saraswat et al. 

With respect to independent claim 2, Zhang et al. '277 disclose a semiconductor 
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device (see the entire patent, particularly the Fig. 6 disclosure) comprising: a substrate 
1201; a first thin film transistor 1232/1233 having a first active layer 1203 comprising 
silicon (Si) formed over said substrate; and a second thin film transistor 1234 having a 
second active layer 1204 comprising silicon formed over said substrate, wherein said 
second active layer contains no germanium, wherein said first thin film transistor 
constitutes a CMOS circuit. 

Zhang et al. '277's semiconductor device is an active-matrix circuit. The first 
thin film transistor 1232/1233 having a first active layer 1203 is part of a peripheral 
driver circuit and the second thin film transistor 1234 having a second active layer 
1204 is part of the active matrix region (see column 14, lines 61-65, for example). 

The difference between Zhang et al. '277's semiconductor device and claim 2's 
semiconductor device is Zhang et al. '277's first thin film transistor's active layer 1203 
comprises silicon while claim 2's first thin film transistor's active layer comprises 
Sii- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and colurrin 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. '277's 
first thin film transistor's active layer 1203 of Sii- x Ge x where 0<X<1 instead of silicon, 
in order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 2 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
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Zhang et al. '277 together with Saraswat et al. 

With respect to dependent claims 7 and 8, Saraswat et al's Si-|. x Ge x is 
polycrystalline silicon germanium (see the Abstract, for example) and Zhang et al. 
'277's silicon 1204 remains amorphous silicon (see column 15, line 16). 

Claims 7 and 8 are thus rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Zhang et al. '277 together with Saraswat et al. 

With respect to independent claim 30, Zhang et al. '277 disclose a 
semiconductor device having an active matrix display device (see the entire patent, 
particularly the Figs. 6-7 disclosure), said display device comprising: a substrate 1201 
having an insulating surface; a plurality of pixel electrodes 9 arranged in a matrix 
formed over said substrate; a plurality of first thin film transistors 1234 for switching 
said pixel electrodes and formed over said substrate; a driver circuit formed over said 
substrate for driving said plurality of first thin film transistors, said driver circuit 
comprising at least one second thin film transistor 1232/1233; each of said first thin film 
transistors and said second thin film transistor comprising: a semiconductor film (1204 
and 1203, respectively) comprising silicon and including at least one channel region; 
a gate insulating film adjacent to said channel region; and a gate electrode adjacent to 
said gate insulating film. 

The difference between Zhang et al. '277's semiconductor device and claim 
30's semiconductor device is claim 30 recites: "wherein the semiconductor film of said 
second thin film transistor contains germanium and the semiconductor film of the first 
thin film transistors is not intentionally added with germanium and a concentration of 
germanium in the semiconductor film of the second thin film transistor is higher than a 
concentration of germanium in the semiconductor film of the first thin film transistor" 
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(i.e., the difference is that the semiconductor film of Zhang et al. '277's and claim 30's 
driver circuit transistors comprise silicon (Si) and SH- x Ge x where 0<X<1, 
respectively)^ 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii-xGe x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. '277's 
driver/second thin film transistors' active layer 1203 of Sii-xGe x where 0<X<1 instead 
of silicon, in order to improve the driver circuit transistors' electrical characteristics, as 
taught by Saraswat et al. 

Claim 30 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '277 together with Saraswat et al. 

With respect to dependent claim 31, the semiconductor film 1204 of said 
plurality of Zhang et al. '277's first thin film transistors is not added with germanium 
while the semiconductor film 1203 of Zhang et al. '277's driver/second thin film 
transistor is added with germanium (as per Saraswat et al's teaching, as explained 
above in the discussion of independent claim 30). 

Claim 31 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 

2 The applicants' allegation: "The open ended nature of the claim allows for the possibility 
that the germanium is part of jpolycrystalline silicon germanium film," is somewhat misleading and 
contrary to the specification, specifically, it is not merely a "possibility" that the germanium is part 
of the polycrystalline silicon germanium film; it is, to use the specification's own word, a 
"necessity^ that the germanium is part of the polycrystalline silicon germanium film, as the 
specification makes clear throughout, particularly at page 6, lines 26-29: "At this time, although the 
adding conditions may be appropriately determined by the practitioner, there is a necessity of 
adding germanium to fulfill a composition of Sii -vGev (Ckx<1 (emphasis added). 
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Zhang et al. '277 together with Saraswat et al. 

With respect to independent claim 36, Zhang et al. '277 disclose a 
semiconductor device (see the entire patent, particularly the Fig. 6 disclosure) 
comprising: a substrate 1201 having an insulating surface; a first thin film transistor 
1232 (or 1233) formed over said substrate, said first thin film transistor comprising: a 
first semiconductor film 1203 comprising crystalline silicon formed over said substrate 
and having a channel region; a first gate insulating film adjacent to said first 
semiconductor film; and a first gate electrode adjacent to said first gate insulating film; 
a second thin film transistor 1234 formed over said substrate, said second thin film 
transistor comprising: a second semiconductor film 1204 comprising amorphous 
silicon (see column 15, line 16) formed over said substrate and having a channel 
region; a second gate insulating film adjacent to said second semiconductor film; and 
a second gate electrode adjacent to said second gate insulating film. 

Zhang et al. '277's semiconductor device is an active-matrix circuit. The first 
thin film transistor 1232 (or 1233) having a first active layer 1203 is part of a peripheral 
driver circuit and the second thin film transistor 1234 having a second active layer 
1204 is part of the active matrix region (see column 14, lines 61-65, for example). 

The difference between Zhang et al. '277's semiconductor device and claim 
36's semiconductor device is claim 36 recites: "wherein said first semiconductor film 
contains germanium at a higher concentration than said second semiconductor film 
and the second semiconductor film is not intentionally added with germanium" (i.e., the 
difference is Zhang et al. '277's first thin film transistor's active layer 1203 comprises 
silicon while claim 36's first thin film transistor's active layer comprises Si-|. x Ge x where 
0<X<1). 
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Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1 , lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. '277's 
first thin film transistor's active layer 1203 of Si-|- x Ge x where 0<X<1 instead of silicon, 
in order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 36 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '277 together with Saraswat et al. 

With respect to dependent claim 37, Zhang et al. '277's first semiconductor film 
1203 is added with germanium (as per Saraswat et al's teaching, as explained above 
in the discussion of independent claim 36) while the second semiconductor film 1204 
is not intentionally added with germanium. 

Claim 37 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '277 together with Saraswat et al. 

With respect to independent claim 49, Zhang et ai. '277 disclose a 
semiconductor device (see the entire patent, particularly the Fig. 6 disclosure) 
comprising: a substrate 1201; an underlying layer 1202 formed over the substrate; a 
first thin film transistor 1232 (or 1233) having a first active layer 1203 comprising 
silicon (Si) formed over said underlying layer; and a second thin film transistor 1234 
having a second active layer 1204 comprising silicon formed over said underlying 
layer wherein said second active layer is not intentionally doped with germanium. 
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Zhang et al. '277's semiconductor device is an active-matrix circuit. The first 
thin film transistor 1232 (or 1233) having a first active layer 1203 is part of a peripheral 
driver circuit and the second thin film transistor 1234 having a second active layer 
1204 is part of the active matrix region (see column 14, lines 61-65, for example). 

The difference between Zhang et al. '277's semiconductor device and claim 
49's semiconductor device is Zhang et al. '277's first thin film transistor's active layer 
comprises silicon while claim 49's first thin film transistor's active layer comprises 
Sii- x Ge x where CkX<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1 , lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Zhang et al. '277's 
first thin film transistor's active layer 1203 of Sii- x Ge x where 0<X<1 instead of silicon, 
in order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 49 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '277 together with Saraswat et al. 

With respect to dependent claim 50, Zhang et al. '277's underlying film 1202 is 
silicon oxide (see column 15, line 1). 

Claim 50 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '277 together with Saraswat et al. 

Claim 38 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
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Zhang et al. (United States Patent 5,648,277 cited in the Information Disclosure 
Statement filed March 4, 1999, hereinafter Zhang et al. '277) together with Saraswat et 
al. (United States Patent 5,250,818, already of record) and Yamazaki et al (United 
States Patent 6,160,271 , already of record). 

Specifically, the difference between the obvious Zhang et al. '277 / Saraswat et 
al. semiconductor device (discussed above with respect to independent claim 36) and 
dependent claim 38 is claim 38 recites that the semiconductor device is used in a 
variety of electronic devices. 

Yamazaki et al. teach using semiconductor devices such as Zhang et al's 
semiconductor device in the claimed variety of electronic devices (see Yamazaki et 
al's Fig. 7 disclosure). 

It would have been further obvious to one skilled in this art to use the obvious 
Zhang et al. '277 / Saraswat et al. semiconductor device in the claimed variety of 
electronic devices, as taught by Yamazaki et al. 

Claim 38 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Zhang et al. '277 together with Saraswat et al. and Yamazaki et al. 

Claims 1, 2, 4, 5, 10, 11, 13, 14, 30-35, 39-42, 44-47 and 49 are rejected under 
35 U.S.C. §1 03(a) as being unpatentable over Yamazaki et al. (United States Patent 
6,160,271, already of record) together with Saraswat et al. (United States Patent 
5,250,818, already of record). 

With respect to independent claim 1, Yamazaki et al. disclose a semiconductor 
device (see the entire patent, particularly the Figs. 1-4 disclosure) comprising: a 
substrate 101; a first thin film transistor having a first active layer 109 (or 110) 
comprising silicon (Si) formed over said substrate; and a second thin film transistor 
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having a second active layer 111 comprising silicon formed over said substrate 
wherein said second active layer is not intentionally added with germanium. 

Yamazaki et al's semiconductor device is an active-matrix circuit. The first thin 
film transistor having a first active layer 109 (and/or 110) is part of a peripheral driver 
circuit and the second thin film transistor having a second active layer 1 1 1 is part of the 
pixel matrix circuit (see column 3, lines 31-39, and column 4, lines 31-41, for example). 

The difference between Yamazaki et al's semiconductor device and claim 1's 
semiconductor device is Yamazaki et al's first thin film transistor's active layer 109 
(and/or 110) comprises silicon while claim 1's first thin film transistor's active layer 
comprises Si i- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1 , lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Yamazaki et al's first 
thin film transistor's active layer 109 (and/or 110) of Sii-xGe x where 0<X<1 instead of 
silicon, in order to improve that driver circuit transistor's electrical characteristics, as 
taught by Saraswat et al. 

Claim 1 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 

With respect to independent claim 2, Yamazaki et al. disclose a semiconductor 
device (see the entire patent, particularly the Figs. 1-4 disclosure) comprising: a 
substrate 101; a first thin film transistor having a first active layer 109/110 comprising 
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silicon (Si) formed over said substrate; and a second thin film transistor having a 
second active layer 1 1 1 comprising silicon formed over said substrate, wherein said 
second active layer contains no germanium, wherein said first thin film transistor 
constitutes a CMOS circuit (see column 4, lines 31-41). 

Yamazaki et al's semiconductor device is an active-matrix circuit. The first thin 
film transistor having a first active layer 109/1 10 is part of a peripheral driver circuit and 
the second thin film transistor having a second active layer 1 1 1 is part of the matrix 
region. 

The difference between Yamazaki et al's semiconductor device and claim 2's 
semiconductor device is Yamazaki et al's first thin film transistor's active layer 109/110 
comprises silicon while claim 2's first thin film transistor's active layer comprises 
Sii- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Yamazaki et al's first 
thin film transistor's active layer 109/110 of Sii-xGe x where 0<X<1 instead of silicon, 
in order to improve that driver circuit transistor's electrical characteristics, as taught by 
Saraswat et al. 

Claim 2 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 

With respect to dependent claims 4 and 5, Saraswat et al's Sii-xGe x is 



20 



PTO Serial No. 09/262,657 



Paper 27 



polycrystalline silicon germanium (see Saraswat et al's Abstract, for example) and 
Yamazaki et al's silicon 1 1 1 is polysilicon. 

Claims 4 and 5 are thus rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Yamazaki et al. together with Saraswat et al. 

With respect to dependent claims 10 and 11, Yamazaki et al's first active layer 
109 and/or 110 further includes nickel at a concentration of 1x10 1 5 to 1x10 16 
atoms/cm 3 (see column 5, lines 18-24). 

Claims 10 and 11 are thus rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Yamazaki et al. together with Saraswat et al. 

With respect to dependent claims 13 and 14, Yamazaki et al's semiconductor 
device is selected from the group consisting of a handy phone, a video camera, a 
mobile computer, a head mount display, etc. (see Yamazaki et al's Fig. 7 disclosure). 

Claims 13 and 14 are thus rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Yamazaki et al. together with Saraswat et al. 

With respect to independent claim 30, Yamazaki et al. disclose a semiconductor 
device having an active matrix display device (see the entire patent, particularly the 
Figs. 1-4 disclosure), said display device comprising: a substrate 101 having an 
insulating surface; a plurality of pixel electrodes arranged in a matrix formed over said 
substrate; a plurality of first thin film transistors for switching said pixel electrodes and 
formed over said substrate; a driver circuit formed over said substrate for driving said 
plurality of first thin film transistors, said driver circuit comprising at least one second 
thin film transistor; each of said first thin film transistors and said second thin film 
transistor comprising: a semiconductor film (111 for the first thin film transistors and 
109 and/or 110 for the second thin film transistors) comprising silicon and including at 
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least one channel region; a gate insulating film adjacent to said channel region; and a 
gate electrode adjacent to said gate insulating film. 

The difference between Yamazaki et ai's semiconductor device and claim 30's 
semiconductor device is claim 30 recites: "wherein the semiconductor film of said 
second thin film transistor contains germanium and the semiconductor film of the first 
thin film transistors is not intentionally added with germanium and a concentration of 
germanium in the semiconductor film of the second thin film transistor is higher than a 
concentration of germanium in the semiconductor film of the first thin film transistor" 
(i.e., the difference is that the semiconductor film of Yamazaki et al's and claim 30's 
driver circuit transistors comprise silicon (Si) and Sii-xGe x where 0<X<1, 
respectively)^ 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from SH. x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1, lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Yamazaki et al's 
driver/second thin film transistors' active layer 109 and/or 110 of Sii-xGe x where 
0<X<1 instead of silicon, in order to improve the driver circuit transistors' electrical 
characteristics, as taught by Saraswat et al. 



3 The applicants' allegation: The open ended nature of the claim allows for the possibility 
that the germanium is part of polycrystalline silicon germanium film," is somewhat misleading and 
contrary to the specification. Specifically, it is not merely a "possibility" that the germanium is part 
of the polycrystalline silicon germanium film; it is, to use the specification's own word a 
"necessity' that the germanium is part of the polycrystalline silicon germanium film, as the 
specification makes clear throughout, particularly at page 6, lines 26-29: "At this time, although the 
adding conditions may be appropriately determined by the practitioner, there is a necessity of 
adding germanium to fulfill a co mposition of Si i- vGev (0<x<i\ ." (emphasis added). 
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Claim 30 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 

With respect to dependent claim 31 , the semiconductor film 1 1 1 of said plurality 
of Yamazaki et al's first thin film transistors is not added with germanium while the 
semiconductor film 109 and/or 1 10 of Yamazaki et al's driver/second thin film transistor 
is added with germanium (as per Saraswat et al's teaching, as explained above In the 
discussion of independent claim 30). 

Claim 31 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 

With respect to dependent claim 32, Yamazaki et al's semiconductor device is 
selected from the group consisting of a handy phone, a video camera, a mobile 
computer, a head mount display, etc. (see Yamazaki et al's Fig. 7 disclosure). 

Claim 32 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 

With respect to independent claim 33, Yamazaki et al. disclose a semiconductor 
device (see the entire patent, particularly the Figs. 1-4 disclosure) comprising: a 
substrate 101 having an insulating surface; a first thin film transistor formed over said 
substrate, said first thin film transistor comprising: a first semiconductor film 109 (or 
110) comprising crystalline silicon formed over said substrate and having a channel 
region; a first insulating film adjacent to said first semiconductor film; and a first gate 
electrode 113 (or 114) adjacent to said first gate insulating film; a second thin film 
transistor formed over said substrate, said second thin film transistor comprising: a 
second semiconductor film 111 comprising crystalline silicon formed over said 
substrate and having a channel region; a second gate insulating film adjacent to said 
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second semiconductor film; and a second gate electrode 115 adjacent to said second 
gate insulating film. 

Yamazaki et al's semiconductor device is an active-matrix circuit. The first thin 
film transistor having a first active layer 109 (and/or 110) is part of a peripheral driver 
circuit and the second thin film transistor having a second active layer 1 1 1 is part of the 
matrix region. 

The difference between Yamazaki et al's semiconductor device and claim 33's 
semiconductor device is claim 33 recites: "wherein said first semiconductor film 
contains germanium at a higher concentration than said second semiconductor film 
and the second semiconductor film is not intentionally added with germanium" (i.e., the 
difference is Yamazaki et al's first thin film transistor's active layer 109 (and/or 110) 
comprises silicon while claim 33 's first thin film transistor's active layer comprises 
Sii-xGe x where 0<X<1). 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Si-|. x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1 , lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Yamazaki et al's first 
thin film transistor's active layer 109 (and/or 110) of Sii-xGe x where 0<X<1 instead of 
silicon, in order to improve that driver circuit transistor's electrical characteristics, as 
taught by Saraswat et al. 

Claim 33 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 
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With respect to dependent claim 34, Yamazaki et al's first semiconductor film 
109 (and/or 110)Us added with germanium (as per Saraswat et al's teaching, as 
explained above in the discussion of independent claim 33) while Yamazaki et al's 
second semiconductor film is not intentionally added with germanium. 

Claim 34 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et at. together with Saraswat et at. 

With respect to dependent claim 35, Yamazaki et al's semiconductor device is 
selected from the group consisting of a handy phone, a video camera, a mobile 
computer, a head mount display, etc. (see Yamazaki et al's Fig. 7 disclosure). 

Claim 35 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 

With respect to dependent claims 39-42, Yamazaki et al's first active layer 109 
and/or 110 further includes nickel (see column 5, lines 18-24). 

Claims 39-42 are thus rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Yamazaki et al. together with Saraswat et al. 

With respect to dependent claims 44-47, each of Yamazaki et al's first and 
second active layers 109/110 and 111 further comprises nickel (see column 5, lines 
18-24). 

Claims 44-47 are thus rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Yamazaki et al. together with Saraswat et al. 

With respect to independent claim 49, Yamazaki et al. disclose a semiconductor 
device (see the entire patent, particularly the Figs. 1-4 disclosure) comprising: a 
substrate 101; an underlying layer formed on the substrate (see column 3, lines 41- 
45); a first thin film transistor having a first active layer 109 (or 110) comprising silicon 
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(Si) formed over said substrate; and a second thin film transistor having a second 
active layer 1 1 1 comprising silicon formed over said underlying layer wherein said 
second active layer is not intentionally doped with germanium. 

Yamazaki et al's semiconductor device is an active-matrix circuit. The first thin 
film transistor having a first active layer 109 (and/or 110) is part of a peripheral driver 
circuit and the second thin film transistor having a second active layer 1 1 1 is part of the 
pixel matrix circuit (see column 3, lines 31-39, and column 4, lines 31-41 , for example). 

The difference between Yamazaki et al's semiconductor device and claim 49's 



semiconductor device is Yamazaki et al's first thin film transistor's active layer 109 
(and/or 110) comprises silicon while claim 49's first thin film transistor's active layer 
comprises Sii- x Ge x where 0<X<1. 

Saraswat et al. teach forming an active-matrix circuit's peripheral driver 
transistors from Sii- x Ge x where 0<X<1 instead of silicon, because the resulting 
transistors have significantly improved electrical characteristics, such as higher 
mobility (see the entire patent, particularly column 1 , lines 20-58, and column 2, lines 
19-43). 

It would have been obvious to one skilled in this art to form Yamazaki et al's first 
thin film transistor's active layer 109 (and/or 110) of Si i-xGe x where 0<X<1 instead of 
silicon, in order to improve that driver circuit transistor's electrical characteristics, as 
taught by Saraswat et al. 

Claim 49 is thus rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. 

Claim 50 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. (United States Patent 6,160,271, already of record) together with 
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Saraswat et al. (United States Patent 5,250,818, already of record) and Zhang et al. 
(United States Patent 5,648,277 cited in the Information Disclosure Statement filed 
March 4, 1999, hereinafter Zhang et al. '277). 

Specifically, the difference between the obvious Yamazaki et al. / Saraswat et 
al. semiconductor device (discussed above with respect to independent claim 49) and 
dependent claim 50 is claim 50 recites that the underlying layer on the substrate is 
silicon oxide (Yamazaki et al. do not disclose the composition of its underlying layer). 

Zhang et al. '277 teach that such an underlying layer is conventionally silicon 
oxide (see column 15, lines 1-4). 

It would have been further obvious to one skilled in this art to form the obvious 
Yamazaki et al. / Saraswat et al. semiconductor device's underlying layer of silicon 
oxide, as taught by Zhang et al. '277. 

Claim 50 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Yamazaki et al. together with Saraswat et al. and Zhang et al. '277. 

Sameshima et al. (United States Patent 5,889,292) is relevant to this 
application. 

Registered practitioners can telephone examiner Prenty at (703) 308-4939. 
Any voicemail message left for the examiner must include the name and registration 
number of the registered practitioner calling, and the application's Serial Number. 
Technology Center 2800's general telephone number is (703) 308-0956. 
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